INTRODUCTION
ticide that is worldwide used. It is considered as one of the most potent pyrethroids (Wolansky et al., 2006) . One of the mechanisms related to pyrethroid toxicity in mammals, is their capacity to increase oxidative stress.
The aim of the present study is to evaluate the effect of DM on male gonads as well as the assessment of varied responses of low and medium and high DM doses on sex hormones. In addition this work is an opportunity to speculate the impact of the length of treatment.
was studied from treated animals in comparison with controls. Data on lipid peroxidation index assessed by the measurement of malondialdehyde (MDA) concentration are presented.
This study was therefore an attempt to assess the level of lipid peroxidation in the plasma of male rats with a view to understanding more the role of oxidative stress to induce histopathology of gonads and in particular the imbalance of sex hormones levels.
For this purpose, male rats were treated by subcutaneous injection with different amounts of DM (2 ppm for 30 days, 20 ppm for 45 days and 200 ppm for 60 days).
MATERIALS AND METHODS

Chemicals
(2,2-dibromovinyl)-2,2-dimethylcyclopropanecarboxylate (DM) were obtained from Dr. Ehrenstorfer GmbH. D-86199 Augsburg, Germany.
Animals
Male Wistar rats (230-250 g), aged 4 months obtained from SIPHAT (Pharmaceutical Industrial Society of Tunisia, Ben Arous, Tunisia) were used. Animals were randomly assigned to control (3 groups, n = 6) and treatment groups (3 groups, n = 6) and housed at 21 ± 5°C with a 12 hr light/dark cycle, 55% humidity. Rats were fed a standard commercial pellet diet from Sico (Sfax, Tunisia) and drinking water ad libitum. Animals were maintained during the experimental period in accordance with guidelines for animals' care of the "Faculté de Médecine de Monastir", Tunisia.
DM treatment
In the present study DM is administrated to animals in ethanol 70%.
The rats were randomly divided into three groups of six animals:
• DM 30 days (low dose DM group): Rats were subcutaneously injected with DM (0.003 mg/kg/day) for 30 days.
• DM 45 days (medium dose DM group): Rats were subcutaneously injected with DM (0.003 mg/kg/day) for 30 days and then with DM (0.03 mg/kg/day) for a further 15 days.
• DM 60 days (high dose DM group): Rats were subcutaneously injected with DM (0.003 mg/kg/day) for 30 days and then with DM (0.03 mg/kg b.w/day) for a further 15 days, and with DM (0.3 mg/kg b.w/day) for 15 more days.
Control rats
The rats were randomly divided into three groups of six animals for each one:
• CONTROL (30, 45 and 60 days): rats were subcutaneously injected with an equivalent volume of solvent (Ethanol 70°) as previously described for treated rats.
Taking blood sample and immuno-radiodetection of sex hormones
Twenty-for hour after each dose, animals (n = 6) were anesthetized by ether and 5 ml of blood sample were taken by heart tapping from each rat. Heparinazed tubes of blood were then centrifuged at 3,000 tr/min during 5 min
We measured follicule-stimulating hormone (FSH), luteinizing hormone (LH) and testosterone with radioimmuno-assay using specific kits (07C-47102/07C-65102 M.P. Biomedicals kit for FSH/LH and DSL-4000, ACTIVE, Biopartener standard kit for testosterone).
Lipid peroxidation assay
This was performed using the method of thiobarbituric acid which measures thiobarbituric reactive substances (TBARS) (product to lipid peroxidation) (Plaser et al., 1966) as described by Todorova et al. (2005) . Mix 0.5 ml serum, 0.5 ml physiological solution and 0.5 ml 25% trichloroacetic acid and centrifuge at 2,000 rpm for 20 min. A 1 ml of protein-free supernatant was mixed with 0.25% thiobarbituric acid and heated at 95°C for hr. After cooling, the intensity of pink colour of the end fraction product was determined at 532 nm. The MDA concentration was calculated according to the following formula:
1 μmol/ 1 MDA = OD 532 × 1.75 / 0.156 OD 532 10 5 M -1 cm -1 .
stained with hematoxylin and eosin (H & E) or Masson
Statistical analysis
Data are expressed as means ± S.D.. The values were analyzed by the Mann-Whitney non-parametric test. Differences at p Fig. 1 shows a disharmony of plasma FSH concentration in male rats following DM treatment. After 45 days p of FSH into the plasma in comparison with controls. A similar behaviour can be observed after 60 days of treatment. Whereas we didn't detected any decrease after 30 days of DM administration.
RESULTS
The measure of plasma LH concentration (Fig. 2 ) p of DM treatment. However we measured a significant increase of plasma LH concentration within treated rats after 30 days as well as after 45 days. Fig. 3 revealed the imbalance into the measurement of plasma testosterone concentration in rats. After 60 days of (Fig. 4) .
Photomicrographs of rat testes cross sections show normal testicular tissue structure (Fig. 5a ). Sections from DM-intoxicated rats (0.003 mg/kg b.w/d) mention condensed chromatin into pyknotic nuclei within germinal cells and interstitial tissue (IT) regression (Fig. 5b) . We detected after 30 day of DM treatment the appearance of pyknotic nuclei into germ epithelium. We can observe a chromatin condensation within the cells. This modification was observed in many tubules and become more abundant in whole of testes sections analysed (Fig. 5c) . Fig. 6a represents normal aspect of spermatogenesis within control sections whereas those obtained from DMintoxicated rats (0.03 mg/kg b.w/d) (Fig. 6b ) mention an increase of pyknotic nuclei within germ cells and IT regression. In addition we observed desquamated cells in the lumen of seminiferous tubules (ST) (Fig. 6c) , accompanied by vacuolization (vcl) within germ cells, and some tubules contain apoptotic bodies. Furthermore we noticed that IT and Leydig cells are strongly regressed, and spermatozoa are less present in the luminal aspect of the ST. We noticed a modification into the conformity of the whole tubules which seems to be regressed in comparison with the normal tubules (Fig. 6d) . Fig. 7a shows normal presence of spermatogenesis stages and IT. Sections from treated testes (0.3 mg/kg b.w/d) seen with high magnification (Fig. 7b) revealed arrested spermatogenesis and discontinuity or dyscohe- sive basal germ cells. In addition, basal germ cells, and primary and secondary spermatocytes show typical features of apoptosis. An abnormal aspect of spermatozoa Flg into the most of ST was observed.
After 60 days of DM administration (Fig. 7c) it can be seen that most tubules contain apoptotic bodies, absence of spermatozoa in the lumen of ST, thickened basement membrane accompanied by a disappearance of IT and Leydig cells. We recorded abnormal tubules conformity in comparison with controls. The highest DM dose induced an important deformation and a dyscohesive aspect of the whole tubules which seems to be in a defragmentation process.
DISCUSSION
The recent increase in the agriculture and domestic use of pyrethroid insecticides may threaten the reproductive health of humans and wildlife. For this reason it could be type II pyrethroid insecticide, on the reproductive function and secondly to more understand the mechanism which contribute to the imbalance of steroidogenesis and histopathological effects observed within the gonads.
The results obtained in the present study revealed an obvious effect of DM on FSH and LH and testosterone in (p days of treatment whereas we didn't obtained the same behaviour after 30 days in comparison with controls. The measure of plasma LH concentration revealed a sigbehaviour then LH was seen when we measured plasma testosterone level. Three points have to be considered: the type and the length of treatment, and the doses used. In -sterone signal the hormonal system as distinguished target for DM. In fact some insecticides like chlorpyrifos, an organophosphate, were reported to affect profoundly hypothalamic GnRH gene expression and reduce LH and FSH (Gore, 2001; Güven et al., 1999; Padungtod et al., 1998; Smallridge et al., 1991) .
In reality there is a mechanism which contributes to acute regulatory (StAR) protein, which is responsible for cholesterol transport across the outer mitochondrial membrane for testosterone production (Manna et al., 2001a (Manna et al., , 2001b Walsh et al., 2000) , could be a bit target for DM. In fact, some reports revealed that, fenvalerate, a type II class pyrethroid, might inhibit progesterone production by attenuating cAMP generation and inhibiting StAR expression and P450scc activity (Qu et al., 2008) . The disharmony of testosterone levels obtained during the experimental period is related in particular to the effect of DM on LH/FSH and their receptors. In fact, several studies revealed that androgenic hormone biosynthesis is mainly located in testicular Leydig cells and the endocrine regulation of Leydig cell function occurs predominantly through the action of LH/human chorionic gonadotropin (hCG), interacting with its cognate receptor and coupling to the adenylate cyclase (AC) signal transduction system (Stocco and Clark, 1996) . This interpretation is in argument with the findings of Valenti et al. (1997) and Ronco et al. (2001) which conclude that fenvalerate might disturb the cAMP formation to make the negative action on steroidogenesis. This observation was also consistent with earlier reports which had shown that factors could inhibit steroidogenesis by reducing cAMP formation in Leydig cells.
Numerous examples of sexual and reproductive development disorders caused by hormone disrupters have been analyzed in terms of environmental toxicology and pollution. Estrogenic effects of insecticides are the best known example. In fact insecticides are considered as xenohormones and interact with natural hormones receptors.
Our findings mentioned a significant increase (p 0.05) in plasma MDA concentration in treated animals in -cant increase of this parameter in male rats after 30, 45, and 60 days of handling.
Lipid peroxidation has been extensively used as a marker of oxidative stress (Sayeed et al., 2003) .
At first lipid peroxidation (measured as MDA) has been associated in various ways with a number of normal and abnormal physiological processes (Hogg and Kalyanaraman, 1999) . Under stressed condition, like DM administration, biological molecules are exposed to oxidant species resulting in irreversible oxidation reactions, -esses that can lead to cellular dysfunction (Marklund, 1988) . Secondly the plasma levels of both NO and lip-DM-treated animals (El-Gohary et al., 1999) . In this context Kale et al. (1999) indicated that reactive oxygen species (ROS) have been implicated in the toxicology of (unpublished data) showed that subcutaneous pyrethroids antioxidant enzymes levels in rats. We conclude in these conditions that DM may act as an oxidant or a free radical and provoke stress oxidant within tissues.
The present study was conducted to throw light not only on the possible hormonal and LPO changes but also on the histopathology of testes in rats as a result of chronic intoxication with DM. In fact histopathological study on rats' testes was carried to assess the effect of the pyrethroid, the type and the length of treatment, and the doses used. First of all, the comparative study of treated sections ( Although, a large number of studies have been reported on detrimental and deleterious effects of pyrethroids their damaging effect depends on the type of insecticide used, on the length of treatment and in particular the doses administered.
Our study explain clearly the mechanism induced by DM to alter the reproductive function beginning with the imbalance of hormonal system and the impact on TBARS parameter targeted. The depletion of the enzymatic antioxidant system strengthens the assertion that oxidative -damage due to its plasma membrane lipophilicity. In this context some reports mentioned that cellular damage caused by toxic substances is frequently accompanied by increasing cell membrane permeability.
These results suggest that DM causes perturbations in lipid-lipid and lipid-protein interactions, interferes in transport mechanisms operating at the membrane level, and causes alterations of membrane permeability and mitochondrial enzyme activities. These effects could be associated with the toxicity of DM (Braguini et al., 2004) .
In fact, there is more hydrophobic product in nature (Michelangeli et al., 1990) and their target site is biological membrane. Although the action of pyrethroids on various target cells is different, a preferential interaction with the extracellular side of plasma membrane proteins can be observed (Nasuti et al., 2007) . In this context several works reported that organophosphorus insecticides may induce oxidative stress leading to generation of free radicals and alterations in antioxidants or ROS scavenging enzymes (Bagchi et al., 1995; Gultekin et al., 2000; Ahmed et al., 2000) . Aslan et al. (1997) showed that MDA acted as a marker of membrane LPO resulting from the interaction of ROS and the cellular membrane. Testosterone has been show to reduce SOD, GPx and CAT activity leading to an increase in lipid peroxidation (Strehlow et al., 2003) .
The findings in the present study are indication that oxidative stress plays an important role in the histopathology of testes.
In conclusion, from the present results, it can be concluded that exposure of animals to DM is capable of inducing marked hazardous alterations traduced by the imbalance of sex hormones, and the histopathology of gonads, in addition to the lipid peroxidation which may be one of the molecular mechanisms involved in DMinduced reproductive toxicity in male rats.
